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The DECOVALEX project is an on-going international co-operative 
project that was started in 1992 to support the development of 
mathematical models of coupled thermal (T), hydrological (H), 
mechanical (M) and chemical (C) processes in geological media 
and geological systems for the geological disposal of radioactive 
wastes. The most recent phase, DECOVALEX-2011, began in 2008 and 
was completed in 2011; this phase had the general objective of 
characterising and evaluating the impact of the coupled THMC 
processes on the performance and safety assessments of a geological 
repository, with the following considerations:
•  Increasing the basic understanding of coupled THMC processes 
in fractured rocks (crystalline and argillaceous) and buffer 
materials
•  Investigating the predictive capabilities of different codes for 
ﬁ eld experiments and performing veriﬁ cation of codes 
•  Exchanging experimental data, and improving the understanding 
of the constitutive behaviour of crystalline and argillaceous 
rock masses and buffer materials
•  Performing THMC calculations within the performance 
assessment context
•  Reviewing the state-of-the-art of coupled THMC issues in 
performance assessment  
The project involved a large number of research teams supported 
by radioactive waste management agencies and governmental 
regulatory bodies in China, Czech Republic, Finland, France, Korea, 
Japan, Sweden and the UK, who conducted advanced studies and 
numerical modelling of coupled THMC processes within the context 
of three tasks:
Task A.  HMC processes in argillaceous rocks, co-ordinated by 
Benoit Garritte, Polytechnical University of Catalonia, 
Spain;
Task B.  TM modelling of fracture initiation and propagation, 
and rock spalling in rock opening and its consequences, 
co-ordinated by Christer Andersson, Swedish Nuclear 
Fuel and Waste Management Co., Sweden, Sweden;  
Task C.  Assessment of coupled THMC processes in single 
fractures and fractured rocks, co-ordinated jointly by 
John A. Hudson, Imperial College London, UK, and Lanru 
Jing, Royal Institute of Technology, Sweden.
The work in these three tasks was divided into different phases or 
steps so that the progress could be monitored and the achievements 
documented in the associated project reports.
This Special Issue includes via the six papers the main research 
results of the DECOVALEX-2011 project, including technical 
deﬁ nitions of the problems, approaches implemented, achievements 
accomplished and the outstanding issues identiﬁ ed from the studies 
of the three project tasks. The six papers are published in this issue 
of this Journal as follows: 
Alexander Bond, Alain Millard, Shigeo Nakama, Chengyuan 
Zhang, Benoit Garritte. Approaches for representing 
hydro-mechanical coupling between sub-surface excavations 
and argillaceous porous media at the Ventilation Experiment, 
Mont-Terri, Switzerland
Alain Millard, Alex Bond, Shigeo Nakama, Chengyuan Zhang, 
Jean-Dominique Barnichon, Benoit Garitte. Accounting for 
anisotropic effects in the prediction of the hydro-mechanical 
response of a ventilated tunnel in an argillaceous rock
Zhihong Zhao, Jonny Rutqvist, Colin Leung, Milan Hokr, 
Quansheng Liu, Ivars Neretnieks, Andrew Hoch, Jirˇí Havlícˇek, 
Yuan Wang, Zhen Wang, Yuexiu Wu, Robert Zimmerman. 
Impact of stress on solute transport in a fracture network: 
A comparison study
R. Blaheta, P. Byczanski, M. Cˇermák, R. Hrtus, R. Kohut, A. Kolcun, 
J. Malík, S. Sysala. Analysis of Äspö Pillar Stability Experiment: 
Continuous TM model development and calibration
Pengzhi Pan, Xiating Feng. Numerical study on coupled thermo- 
mechanical processes in Äspö Pillar Stability Experiment
Chengyuan Zhang, Xiaoyan Liu, Quansheng Liu. A THMC 
formulation for modelling water transport around a 
ventilated tunnel in an argillaceous rock
As co-ordinators of these papers, we should like to express 
our thanks to the Funding Organisations of the DECOVALEX-2011 
project for their ﬁ nancial support, to the Research Teams and 
Authors of the papers for their scientiﬁ c contributions, and to the 
Editors of this Journal. The views expressed in these papers are, 
however, those of the authors and are not necessarily those of the 
Funding Organisations.
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